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Abstract: 

A blow mold includes first and second mold halves (1, 2) pivotably mounted 
about a pivot shaft (5) and including boundary faces (42, 43) which engage with 
each other to form an internal chamber (7) used to blow mold a hollow article (8); 
a locked member (57) on the end of said first mold half (1) opposite to said pivot 
shaft (5) and adapted to be locked relatively to said second mold half (2) when 
said boundary faces (42, 43) are engaged with each other; a locking member 
(52) movably supported by the end of said second mold half (2) opposite to said 
pivot shaft (5) and adapted to lock said locked member (57) when the boundary 
faces (42, 43) are brought into contact with each other and to unlock said locked 
member before said boundary faces are separated apart from each other; and a 
mold drive/control mechanism (23 to 28) responsive to the driving force from a 
single power source to control an operative step between the pivotal movement 
of said first and second mold halves toward each other and the subsequent 
locking motion of said locking member and also another operative step between 
the unlocking motion of said locking member and the pivotal movement of said 
first and second mold halves apart from each other. The mold d 



rive/control mechanism can realize the harmonization of the pivotal movement of 
the first and second mold halves with the lock/unlock action of the locking 
member and the smooth drive of the blow mold in a positive and rapid manner. 
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@ A blow mold includes first and second mold 
lialves (1, 2) pivotably mounted about a pivot stiaft 
(5) and including boundary faces (42, 43) whicli 
engage with each other to form an internal chamber 
(7) used to blow mold a hollow article (8); a [ocl<ed 
member (57) on the end of said first mold half (1) 
opposite to said pivot shaft (5) and adapted to be 
locl<ed relatively to said second mold half (2) when 
said boundary faces (42, 43) are engaged with each 
other; a locl<ing member (52) movably supported by 
the end of said second mold half (2) opposite to said 
pivot shaft (5) and adapted to lock said locked 
member (57) when the boundary faces (42, 43) are 
brought Into contact with each other and to unlock 
said locked member before said boundary faces are 
separated apart from each other; and a mold 
drive/control mechanism (23 to 28) responsive to the 
driving force from a single power source to control 
an operative step between the pivotal movement of 
said first and second mold halves toward each other 
and the subsequent locking motion of said locking 
member and also another operative step between 
the unlocking motion of said locking member and 
the pivotal movement of said first and second mold 
halves apart from each other. The mold drive/control 
mechanism can realize the harmonization of the piv- 
otal movement of the first and second moid halves 
with the lock/unlock action of the locking member 
and the smooth drive of the blow mold in a positive 
and rapid manner. 
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BACKGROUND OF THE INVENTION 

Reld of the Invention: 

The present invention relates to a blow mold 
comprising two mold halves pivotable about a com- 
mon pivot axis and adapted to form an internal 
chamber for making a bottle and means for locking 
the mold halves relative to each other in their 
closed position. 

Description of Related Art: 

Stretch blow molding machines utilizing such a 
blow mold are disclosed, for example, in West 
Germany Patent No. 3.336,071 or Japanese Laid- 
Open Patent Application No. 101137/1989. Since 
the two mold halves of such a blow mold are 
opened and closed in a pivotal motion, they can be 
rapidly closed after a preform has been Inserted 
into the interior of the blow mold and rapidly 
opened after a blow molded article has been 
formed. This is very advantageous in that the cycle 
of blow molding can be shortened. The speed of 
operation in the stretch blow molding machines 
thus accomplished depends exclusively on the 
speed of each of the moving steps, that is, a step 
at which the mold halves are moved toward each 
other and locked relative to each other to close the 
blow mold and another step at which the mold 
halves are unlocked from each other and moved 
away from each other to open the blow mold. 

In the conventional stretch blow molding ma- 
chines disclosed in the aforementioned known lit- 
eratures, the pivotal motion and locking/unlocking 
motion of the two mold halves were performed by 
the transmission of driving forces thereto from sep- 
arate power sources. In such a case, these dif- 
ferent motions were difficult to be harmonized with 
each other. It was particularly difficult to provide a 
harmonization between the movement of the mold 
halves into their closed position and the sub- 
sequential locking action on the mold halves and 
between the unlocking action on the mold halves 
and the subsequentlal movement of the mold 
halves into their open position. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a blow mold of the above type which 
can be closed and opened more smoothly and 
rapidly by providing a harmonization between the 
pivotal and locking motions required to close the 
mold halves and between the unlocking and pivotal 
motions required to open the mold halves. 

This object is accomplished, in accordance 
with the present invention, by providing a mold 
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drive/control mechanism which receives a driving 
power transmitted from a single power source to 
control the pivotal closing and subsequent locking 
motions of the first and second mold halves and 
5 also to control the unlocking and subsequent piv- 
otal opening motions of the first and second mold 
halves. 

Since actuated by the driving force from the 
single power source, the mold drive/control mecha- 
70 nism can control the pivotal motion of the mold 
halves and the locking/unlocking motion of the 
locking member in a predetermined positive timing 
and yet in a smooth and rapid manner. Thus, the 
control process for the interrelated motions of the 
IS mold halves in the blow mold can be performed in 
an optimum sequence without creation of undesira- 
ble combination of various motions or interference 
between the components being moved. 

For such a purpose, this mold drive/control 
20 mechanism comprises: 

a control slider reciprocated by means of a 
drive; 

a mold motion controlling cam formed on the 
camming face of said control slider; 

25 a lock/'unlock controlling cam formed on the 
camming face of the control slider; 

a mold drive cam follower driven by the mold 
motion controlling cam to produce an actuating 
force for pivotally moving first and second mold 

30 halves into their closed and opened positions; and 
a lock/unlock drive cam follower driven by said 
lock/unlock controlling cam to produce an actuating 
force for moving locking member into their locking 
and unlocking directions, whereby a mechanical 

35 engagement can be performed to provide a posi- 
tive operation. 

The mold drive/control mechanism can be 
made compact by that the camming face of said 
control slider on which the mold motion controlling 

40 cam is formed is positioned concetrically about a 
pivot shaft. In such a case, the mold motion control 
cam consists of first and second cam portions for 
pivotally moving the first and second mold halves, 
respectively. The first and second cam portions are 

45 so arranged that they are positioned to have a 
minimum spacing therebetween when the first and 
second mold halves are pivotally moved to their 
opened position and that there is provided a maxi- 
mum spacing between the first and second cam 

50 portions when the first and second mold halves are 
brought into contact with each other. 

There is also provided a lock/unlock drive 
mechanism for the locking member, which com- 
prises a lever adapted to be pivoted following the 

55 movement of the lock/unlock drive cam follower. 
When the pivoted lever engages, at its distal end, 
with said locking member, the latter can be slidably 
moved in its locking and unlocking directions, re- 
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spectively. 

In order to form a bottom wall in a hollow 
article fomned by the blow mold, a bottom mold 
may be provided at one end of the pivot shaft for 
the first and second mold halves so as to form a 
portion of the internal chamber in the blow mold. 

The bottom mold is preferably connected with 
a bottom mold drive/control mechanism adapted to 
receive a driving power from said power source 
such that the bottom mold can be vertically moved 
along said pivot shaft. The movability of the bottom 
mold increases the number of types of hollow 
articles which can be molded by the blow moid 
according to the present invention. For example, 
the bottom mold may be used to form a hollow 
article having a bottom wall which extends inwardly 
convexly into the internal chamber of the blow 
mold. In such a case, the bottom mold has a raised 
portion for forming the Inwardly and convexly ex- 
tending bottom wall in the hollow article. 

The bottom mold drive/control mechanism 
comprises: 

a slider block reciprocatabte with the control 

slider; 

a drive cam formed on the slider block; 

a control cylinder reversibly rotated by the 
reciprocation of the slider block and having a cam 
follower driven by the drive cam; 

a bottom mold drive/control cam formed on the 
camming face of the control cylinder; and 

a bottom mold driving lever having a pivot 
point at its middle between the opposite ends and 
having a cam follower formed thereon at one end 
and driven by the bottom mold drive/control cam 
with the opposite end being vertically movable with 
the bottom mold. 

If pressure faces sloped with the same angle 
are formed respectively on the bottom mold and 
the first and second mold halves, the bottom mold 
can be automatically centered under the action of 
the pressure faces engaging with each other when 
the internal chamber is defined by the first and 
second mold halves together with the bottom mold. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a plan view of a blow mold con- 
structed in accordance with one embodiment of the 
present invention, showing the blow mold In its 
closed position. 

Figure 2 is a side view of the blow mold in its 
closed position. 

Figure 3 is a side view of the blow mold in its 
opened position. 

Rgure 4 is a plan view of the blow mold in its 
opened position. 

Figure 5 is an exploded view of the camming 
face of a control slider as viewed from the direction 



of arrow I in Figure 1 . 

Figure 6 Is a cross-sectional view taken along a 
line 11-11 in Rgure 1. 

Figure 7 is a cross-sectional view taken along a 
5 line Ill-Ill in Figure 1. 

Figure 8 is a cross-sectional view taken along a 
line IV-IV in Rgure 2. 

Rgure 9 is an exploded view of a control 
cylinder. 

10 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention will now be described in 

75 details with reference to an embodiment thereof 
illustrated in the drawings. 

Referring now to Figures 1 and 2, there is 
shown a blow mold constructed in accordance with 
the present invention, which generally comprises a 

20 first mold half 1, a second mold half 2 and a 
bottom mold 3. As shown in Figure 2, the bottom 
mold 3 extends into the Intedor of the blow mold 
beyond the lower ends 4 of the first and second 
mold halves 1 and 2. The mold halves 1 and 2 are 

25 pivotably supported on a common pivot shaft 5 
such that the mold halves can be pivoted toward 
and away from each other. 

There is provided locking means 6 for locking 
the first and second moid halves 1 and 2 relative to 

30 each other, the locking means 6 being located at a 
position diametrically opposite to the pivot shaft 5. 
In their locked position, the first and second mold 
halves 1 and 2 defines an internal chamber 7 
therebetween, which is used to form a hollow arti- 

35 cle 8 from a preform (not shown) in the stretch 
blow molding process. The Internal chamber 7 has 
a central axis 9 extending in the vertical direction, 
to which the pivot shaft 5 extends parallel. 

The bottom mold 3 is supported by guide bars 

40 10 and 11 such that the bottom mold 3 can be 
moved axially along the central axis 9 of the inter- 
nal chamber 7. The guide bars 10 and 11 extend 
substantially parallel to the central axis 9 and mov- 
ably supported by a third bracket 12. The third 

45 bracket 12 Is fixedly mounted on a stationary col- 
umn 13 which also fixedly supports two other 
brackets 14 and 15 spaced axially away from each 
other. These brackets 12, 14 and 15 longitudinally 
movably support two parallel tie rods 16 and 17 

50 spaced away from each other and extending par- 
allel to the pivot shaft 5. The tie rods 16 and 17 
fixedly support a control slider 18 which is in turn 
connected with a hydraulic piston 20 through a 
piston rod 19. The hydraulic piston 20 is slidably 

55 received within a hydraulic cylinder 21 which is 
fixedly mounted on the first bracket 16. 

The pivot shaft 5 is spanned between and 
journalled at its opposite ends by the first and 
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second brackets 15 and 14. The control slider 18 
coaxially surrounds the pivot shaft 5 and movable 
between the brackets 14 and 15. The control slider 
18 includes a camming face 22 formed therein at 
the inner wall facing to the pivot shaft 5. The 
camming face 22 is formed with three control cams 
(camming grooves) 23, 24 and 25 extending along 
the length of the control slider 18. Each of the 
control cams 23, 24 or 25 rotatably supports the 
corresponding one of driven rollers 26. 27 and 28. 
As best seen from Figure 5. two of the control 
cams 23 and 24 are spaced apart from each other 
with the maximum spacing at the end face 29 of 
the control slider 18 closer to the first bracket 15 
while the control cams 23 and 24 are spaced apart 
from each other with the minimum spacing at the 
end face 30 of the control slider 18 opposite to the 
end face 29 thereof. Each of the control cams 23 
and 24 is formed to be of a gently elongated S- 
shaped configuration t>etwe6n the end faces 29 
and 30 of the control slider 1 8. Each of the driven 
rollers 26 and 27 is slidably guided within the 
respective one of the S-shaped control cams 23 
and 24 as the control slider 18 moves on and along 
the tie rods 16 and 17. Upon movement of the 
control slider 18. the driven rollers 26 and 27 are 
laterally moved toward each other as the control 
slider 18 moves away from the first bracket 15 
toward the second bracket 1 4. As the control slider 
18 moves in the opposite direction, the driven 
rollers 26 and 27 are moved away from each other. 

As shown in Figure 1, each of the driven rollers 
26 and 27 is rotatably supported by one of shafts 
31 and 32 which in turn mounted on driven bodies 
35 and 36 through bolt means 33 and 34, respec- 
tively. Each of the driven bodies 35 and 36 is an L- 
shaped member as shown by 38 in Figure 2, its 
shorter leg 39 being connected with the corre- 
sponding one of the driven rollers 26 and 27 
through the bolt means 33 or 34. The longer leg 40 
of each of the L-shaped driven bodies 35 and 36 is 
mounted on the outer wall 41 of the corresponding 
one of the first and second mold halves 1 and 2. In 
such an arrangement, the movement of the driven 
rollers 26 and 27 is transmitted to the first and 
second mold halves 1 and 2 through the driven 
bodies 35 and 36. such that the first and second 
mold halves 1 and 2 are pivotably moved about the 
pivot shaft 5 depending on the direction of move- 
ment of the driven rollers 26 and 27. In this case, 
the control cams 23 and 24 are shaped as follows: 

When the driven rollers 26 and 27 are on the 
side of the end face 29 of the control slider 18 (in 
the state shown in Figure 2), the first and second 
mold halves 1 and 2 are urged against each other 
at their boundary faces 42 and 43. On the contrary, 
when the driven rollers 26 and 27 are on the side 
of the end face 30 (in the state shown in Figure 3), 
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the first and second mold halves 1 and 2 are 
separated away from each other to completely 
open the internal chamber 7 as shown in Figure 4. 
The middle portion of each of the control cams 23 

5 and 24 is configured in accordance with the de- 
sired motion of the first and second mold halves 1 
and 2. In this connection, the first and second mold 
halves 1 and 2 must be maintained at its close 
state until a hollow article 8 is completely formed 

10 into the desired and final configuration within the 
internal chamber 7 of the blow mold. On the other 
hand, the first and second mold halves 1 and 2 
should be moved apart from each other as fast as 
possible such that the finished hollow article 8 is 

15 removed out of the internal chamber 7 and then a 
new preform is received in the internal chamber 7. 

The third control cam 25 extends longitudinally 
along the side face 44 continuing to the camming 
face 22 of the control slider 18. The side face 44 

20 also extends substantially perpendicular to each of 
the end faces 29 and 30 of the control slider 18. As 
best seen from Figure 1 , a plane including the side 
face 44 extends substantially perpendicular to a 
central plane 45 including the opposed boundary 

25 faces 42 and 43 of the first and second mold 
halves 1 and 2. The central plane 45 passes 
through the central axis 9. 

As shown in Figures 1 and 6, the driven roller 
28 guided by the control cam 25 pivotably sup- 

30 ports a connecting lever 46 which is In turn fixedly 
connected to a pivot shaft 47 at one end. The pivot 
shaft 47 extends through the marginal region 48 
defined by the first and second mold halves 1 and 
2 and supports a swingable lever 49 at the end of 

35 the pivot shaft 47 remote from the control slider 18. 
The swingable lever 49 extends toward the locking 
means 6 in the direction substantially perpendicular 
to the pivot shaft 47 and includes an outer end 50 
remote from the pivot shaft 47, which end 50 is 

40 configured into a hook as shown by 51 in Figure 1. 
The hook-shaped end 50 engages a locking rod 52 
in the locking mean. 

As best seen from Rgure 7, the second mold 
half 2 includes a pair of ring members 58 spaced 

45 longitudinally away from each other on the side of 
the second mold half 2 opposite to the pivot shaft 
5. On the other hand, the first mold half 1 includes 
a pair of cut-out ring members 57 longitudinally 
spaced away from each other on the side of the 

50 first mold half 1 opposite to the pivot shaft 5, these 
cut-out ring members 57 acting as locked mem- 
bers. Each of the ring members 58 is formed with 
an aperture 56 of circular cross-section while each 
of the cut-out ring members 57 includes an ap- 

65 erture 55 of circular cross-section formed with an 
arcuate cut-out 55a as shown in Figure 4. These 
apertures 55 and 56 are located to be aligned to 
one another in a straight line if the first and second 
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moid halves 1 and 2 are brought into engagennent 
with each other at their boundary faces 42 and 43. 
The locking rod 52 has a circular cross-section 
corresponding to the cross-section in the apertures 
55 and 56 and vertically slidably extends through 
the aperture 56 of the second mold half 2. The 
locking rod 52 includes cylindrical sections 59, 60, 
61 and 62 and a connecting member 63 or 64 
between each adjacent cylindrical sections 59, 60 
or 61 . 62, each of the connecting members 63 and 
64 having a non-cylindrical section 65 or 66. The 
arcuate cut-out 55a of each cut-out ring members 
57 has a dimension corresponding to the the non- 
cylindrical sections 65. Upon pivotal movement of 
the first and second mold halves 1 and 2 toward 
each other, therefore, the locking rod 52 will be 
received in the cut-out ring members 57 within the 
range defined by the non-cylindrical sections 65 
and 66. For such a purpose, the cut-outs 55a are 
formed within a range 77 in which the end of the 
first mold half 1 remote from the pivot shaft 5 
connects to the cut-out ring members 57 (see 
Figure 7). 

Between the cylindrical sections 60 and 61 
there is further provided a connecting member 67 
which has a connecting portion 68 having its exter- 
nal diameter smaller than those of the cylindrical 
sections 60 an 61. The external diameter of the 
connecting portion 68 is enough to support a 
driven roller 69 which is rotatably supported by the 
end 50 of the swingable lever 49. The driven roller 
69 is on one hand in contact with an end face 71 
bounding the cylindrical section 60 at the roller 
face 70 of the driven roller 69 and on the other 
hand in contact with a driven member 72. The 
driven member 72 bounds the connecting member 
68 on the side opposite to the end face 71. Thus, 
as the tip 60 of the swingable lever 49 is swung 
vertically, the locking rod 52 is moved along the 
longitudinally axis 73 thereof through the driven 
roller 69. 

Each of the cut-out ring members 57 is of U- 
shaped configuration and comprises two legs 78 
and 79 and a coupling iron 80 connecting the legs 
with each other. When the internal chamber 7 is 
closed, the legs 78 and 79 of each of the cut-out 
ring members 57 are aligned with the upper and 
lower end faces of the corresponding ring member 
58. Since these legs 78 and 79 are connected with 
each other through the coupling iron 80, each of 
the cut-out ring members 57 is increased in 
strength. Therefore, the cut-out ring members 57 
can be prevented from being deformed even if the 
locking rod 52 is passed through the apertures 56 
and 55 In the ring and cut-out ring members 58 
and 57. 

When the internal chamber 7 is in its closed 
position, the cylindrical sections 59. 60. 61 and 62 
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of the locking rod 52 extend through the region 
defined by the apertures 55 formed through the 
legs 78 and 79. In such a case, the cylindrical 
sections 59, 60, 61 and 62 extend beyond the 

5 region defined by the legs 78 and 79 in the direc- 
tion toward the apertures 56 of the ring members 
58 inserted between the legs 78 and 79 in such an 
extent that the cylindrical sections 59, 60, 61 and 
62 rigidly pass through the apertures 56 and 55. 

70 In order to open the internal chamber 7, the 
swingable lever 49 is pivoted to move the locking 
rod 52 toward the bottom mold 3 along the longitu- 
dinal axis 73 of the locking rod 52 under the action 
of the driven roller 69. As a result, the cylindrical 

15 sections 59, 60. 61 and 62 will be located only 
within the region represented by the apertures 56 
of the ring members 58, At this time, the locking 
rod 52 can be removed out of the cut-out ring 
members 57 in the presence of the non-cylindrical 

20 sections 65 and 66. The connecting members 63 
and 64 on which the non-cylindrical sections 65 
and 66 are formed are positioned in the region 
represented by two legs 79 on the respective cut- 
out ring members 57. At this time, the locking rod 

25 52 can be separated out of the upper legs 78 while 
the driven member 72 on the locking rod 52 is 
positioned within the region defined by the lower 
legs 78. 

The locking means 6 is actuated into its lock 

30 position if the swingable lever 49 is in one of its 
two pivoted positions and into its unlock position If 
the swingable lever 49 is in the other pivoted 
position. The pivotal movement of the swingable 
lever 49 is caused by the movement of the driven 

35 roller 28 within the control cam 25 while twisting 
the pivot shaft 47. This movement of the swingable 
lever 49 is controlled by the S-shaped control cam 
25 from the unlock position of the locking means 6 
within the range of the end face 29 to the lock 

40 position of the same below the end face 29. During 
this process, the driven roller 28 is moved from the 
start position 81 at the end face 29 to the end 
position 82, as shown in Figure 5. 

In addition to the first and second mold halves 

46 1,2 and the locking means 6, the vertical move- 
ment of the bottom mold 3 also is controlled by 
means of the control slider 18. For such a purpose, 
an elevator member 84 as slider block is fixedly 
mounted on the vertical movable tie rods 16 and 

50 17, as shown in Figure 8. The driven roller 85 is 
rotatably mounted on the elevator member 84. On 
the other hand, a shaft 87 is located between the 
second bracket 14 and the third bracket 12 and 
rotatably supports a control cylinder 86 which has 

66 an outer wall of cylindrical configuration 88 formed 
with two control cams 89a, 89b and a cam follower 
90, all of them being machined into groove config- 
ruation, as shown in Figures 8 and 9. 
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The cam follower 90 is engaged by the driven 
roller 85 which is rotatable relative to the elevator 
member 84. When the elevator member 84 Is 
vertically moved, the driven roller acts as a drive 
cam to drive the cam follower 90 which in turn s 
reverslbly rotates the control cylinder 86. 

When the control cylinder 86 is rotated on the 
shaft 87 by the movement of the elevator member 
84. the control cam 89a and 89b cause a two- 
armed lever 91 to pivot for vertically moving the w 
bottom mold 3. In such a case, the control cams 
89a and 89b are so shaped that they are adapted 
accurately to the desired movement of the bottom 
moid 3. 

The two-armed lever 91 is fixedly mounted on 75 
pivot shafts 92 which are rotatably supported by 
the second bracket 14. The two-armed lever 91 
comprises a first pair of arm sections 91a extend- 
ing adjacent the opposite sides of the control cyl- 
inder 88 and a second pair of arm sections 91b 20 
extending toward the outer bottom wall of the bot- 
tom mold 3. The pivot shafts 92 are fixedly moun- 
ted on the first pair of arm sections 91a at their 
proximal ends. The distal ends of the first pair of 
arm sections 91a rotatably support driven rollers 93 25 
which engage in the control cams 89a and 89b on 
the control cylinder 88, respectively. On the other 
hand, a driven roller 98 is rotatably supported be- 
tween the second pair of arm sections 91b at their 
distal ends. The driven roller 98 is located between 30 
two blocks 95 and 96 which are fixedly mounted on 
the guide bars 10 and 11 vertically movable to- 
gether with the bottom mold 3 and spaced verti- 
cally apart from each other. Between the two 
blocks 95 and 96, there is provided a member (not 35 
shown) contacting the driven roller 98 at its upper 
and lower sides. Thus, the driven roller 98 will 
move the bottom mold 3 toward or away from the 
first and second mold halves 1 and 2, depending 
on the pivotal movement of the two-armed lever 91. 40 
The bottom mold 3 can be moved at very in- 
creased speed since the movement of the bottom 
mold 3 is performed relating to the configuration of 
the control cams 89a and 89b. 

When the bottom mold 3 is moved upwardly, it 45 
is snugly fitted into a bottom opening 99 defined 
by the lower ends of the first and second mold 
halves 1 and 2 to form the internal chamber 7 
therewith. At this time, the bottom mold 3 can be 
moved very slowly into the bottom opening 99 by 50 
suitably selecting the configuration of the control 
cams 89a and 89b. Thus, the bottom opening 99 
can t>e prevented from being damaged by the 
l>ottom mold 3 being moved thereinto. The bottom 
opening 99 includes a pressure sloped face 100 55 
formed on the bottom mold 3 as shown in Figure 1 
and pressure faces 101 formed on the mold halves 
1 and 2 with the same angle as that of the pressure 
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face 100. When these pressure faces 100 and 101 
are brought into surface contact with each other on 
moving the first and second mold halves 1 and 2 to 
their closed position, the bottom mold 3 can be 
self-centered in the bottom opening 99 under pres- 
sure. 

Each of the first and second mold halves 1 . 2 
has a support frame 102 or 103 for connecting 
each of the cut-out ring members 57 with the 
corresponding one of the ring members 58. Each 
of the support frames 102 or 103 includes a build- 
in element 104 or 105 mounted therein. The built-in 
elements 104 and 105 defines an internal chamber 

7 of desired hollow configuration. Depending on the 
configuration of an hollow article 8 to be blow 
molded, various shapes of built-in elements 104 
and 105 will be selected and mounted on the 
support frames 102 and 103. The bottom mold 3 
also includes a mold member 106 mounted there- 
on and having its configuration selected depending 
on that of the bottom mold 3. Since the bottom 
mold 3 is first removed from the first and second 
mold halves 1 and 2 in order to remove a finished 
hollow article 8 out of the internal chamber 7, the 
mold member 106 may be formed with a raised 
portion 107 inwardly convexly extending into the 
Internal chamber 7. This enables a hollow container 

8 having a concave bottom wall internally extend- 
ing thereinto to be blow molded. This procedure is 
advantageous in that a stable bottle with hollow 
legs can be blow molded in accordance with the 
principle of the present invention. 

On operation, the control slider 18 is first 
moved toward the first bracket 15 under the action 
of the piston rod 19. The first and second mold 
halves 1 and 2 are then moved apart from each 
other to open the internal chamber 7 defined there- 
between. In this position, a preform (not shown) is 
inserted into the internal chamber 7. 

Subsequently, the hydraulic cylinder 21 is re- 
versely energized to cause the piston rod 19 to 
move the control slider 18 toward the second 
bracket 14. The driven rollers 26 and 27 are slidab- 
ly moved within and along the respective control 
cams 23 and 24 to separate the driven rollers 26 
and 27 apart from each other. This movement of 
the driven rollers 26 and 27 is performed as a 
pivotal motion about the pivot shaft 5. Due to this 
pivotal motion, the first and second mold halves 1 
and 2 are pivotally brought into contact with each 
other. The locking rod 52 supported by the ring 
members 56 on the second mold half 2 is received 
in the cut-out ring members 55 on the first mold 
half 1 through the cut-outs 55a thereof. When the 
boundary faces 42 and 43 of the first and second 
mold halves 1 and 2 are brought into contact with 
each other, the apertures 57 and 58 in the cut-out 
ring members 55 and ring members 56 are aligned 
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together in a straight line. Thus, the locking rod 52 
can be moved into its lock position through the 
pivotal motion of the swingable lever 49. 

At the same time, the elevator member 84 is 
downwardly moved together with the tie rods 16 
and 17 to engage the driven roller 85 as a drive 
cam with the cam follower 90. The engagement of 
the driven roller 85 with the cam follower 90 causes 
the control cylinder 86 to rotate about the shaft 87 
thereof. The driven rollers 93 supported by the first 
pair of arm sections 91a in the two-armed lever 91 
are moved within the respective control cams 89a 
and 89b to pivot the two-amied lever 91. Thus, the 
driven roller 98 supported by the distal ends of the 
second pair of arm sections 91b will cause the 
bottom mold 3 to move toward the first and second 
mold halves 1 and 2 until the bottom mold Is fitted 
into the bottom opening 99, Since such a motion is 
performed together with the pivotal movement of 
the first and second mold halves 1 and 2, the 
Internal chamber 7 will be completely defined by 
the first and second mold halves 1, 2 and the 
bottom mold 3 on termination of the linear move- 
ment of the control slider 18. 

After a hollow article 8 has been completely 
formed, the control slider 18 is returned back to the 
first bracket 15 through the action of the piston rod 
19. All the aforementioned cycle is reversely pro- 
ceeded under the control of the camming mem- 
bers. In such a manner, any interference will not be 
created between the movable elements during 
movement. Further, the movement of the movable 
elements can be harmonized with one another such 
that the internal chamber 7 can be more rapidly 
closed and opened. 

Claims 

1. A blow mold comprising: 

first and second mold halves pivotably 
mounted about a pivot shaft and including 
boundary faces which engage with each other 
to form an internal chamber used to blow mold 
a hollow article; 

locked means on the end of said first moid 
half opposite to said pivot shaft and adapted to 
be locked relative to said second mold half 
when said boundary faces are engaged by 
each other; 

locking means movably supported by the 
end of said second mold half opposite to said 
pivot shaft and adapted to lock said locked 
means when the boundary faces are brought 
Into contact with each other and to unlock said 
locked means before said boundary faces are 
separated apart from each other; and 

mold drive/control means responsive to the 
driving force from a single power source to 
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control an operative step between the pivotal 
movement of said first and second mold 
halves toward each other and the subsequent 
locking motion of said locking means and also 
5 another operative step between the unlocking 

motion of said locking means and the pivotal 
movement of said first and second mold 
halves apart from each other. 

70 2. A blow mold as defined in claim 1 wherein 

said mold drive/control means comprises: 

a control slider reciprocatable from said 
power source; 

mold motion control cam means formed 
75 on the camming face of said control slider; 

lock/unlock control cam means formed on 
the camming face of said control slider; 

mold drive cam follower means driven by 
said mold motion control cam means to create 
20 an actuating force for pivotably moving said 
first and second mold halves toward and apart 
from each other; and 

lock/unlock drive cam follower means 
driven by said lock/unlock control cam means 
25 to create an actuating force for locking and 
unlocking said locking means. 

3. A blow mold as defined in claim 2 wherein the 
camming face of said control slider on which 

30 said mold motion control cam means Is formed 
is located to concentrically surround said pivot 
shaft and wherein said mold motion control 
cam means includes first and second cams 
each for pivotably moving the corresponding 

35 one of said first and second mold halves, said 
first and second cams being such that they are 
spaced apart from each other with the mini- 
mum spacing when said first and second mold 
halves are moved apart from each other and 

40 such that the first and second cams are 
spaced apart from each other with the maxi- 
mum spacing when the first and second mold 
halves are brought into contact with each other 
at their boundary faces. 

45 

4. A blow mold as defined in any one of claims 1 
to 3, further comprising a swingable lever 
pivotably moved through the movement of said 
lock/unlock drive cam follower means, said 

50 swingable lever including one end which en- 
gages said locking means to slldably move 
said locking means to its lock or unlock posi- 
tion. 

55 5. A blow mold as deifined in any one of claims 1 
to 4, further comprising a bottom mold co- 
operating with said first and second mold 
halves at a position adjacent to one end of said 
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pivot shaft to form part of said internal cham- 
ber for molding the bottom wall of said hollow 
article and wherein said bottom mold is con- 
nected with bottom mold drive/control means 
adapted to receive the driving force from said 5 
single power source to move said bottom mold 
vertically along said pivot shaft. 

6. A blow mold as defined in claim 5 wherein 

said bottom mold includes a raised portion w 
formed therein for forming an inwardly convex 
bottom wall of said hollow article extending 
inwardly thereinto. 

7. A blow mold as defined in claim 5 or 6 wherein i5 
said bottom mold drive/control means com- 
prises: 

a slider block reciprocatable with said con- 
trol slider: 

a drive cam formed in said slider block; 20 

a control cylinder having a cam follower 
driven by said drive cam. said control cylinder 
fc)eing reversibly rotatable through the recip- 
rocation of said slider block; 

a bottom mold drive/control cam formed in 25 
the camming face of said control cylinder; and 

a bottom mold drive lever having a pivot 
point at its middle between the opposite ends, 
said lever having one end on which a cam 
follower driven by said bottom mold 30 
drive/control cam is formed, the other end of 
said lever being adapted to move vertically 
with said bottom mold. 

& A blow mold as defined in any one of claims 5 35 
to 7 wherein said bottom mold and said first 
and second mold halves have pressure faces 
sloped substantially with the same angle and 
wherein when said internal chamber is defined 
by said first and second mold halves and said 40 
bottom mold, said bottom mold is self-cen- 
tered by bringing said pressure faces into en- 
gagement with each other. 
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FIG. 5 
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